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Abstract  
Malaysia is not far behind in emphasizing the implementation of sustainability practice in the 
building construction. Green Building Index (GBI) is recognized as one of the rating tools for 
measuring and evaluating green building specific features or functions in Malaysia. GBI 
rating tools have six main criteria as mainframe to rate the green building. Each of them has 
a different level of importance in the rating system. The aim of this study is to examine the 
level of contractor’s’ awareness of Green Building Index Malaysia and the level of 
importance of criteria and sub-criteria in Green Building Index Malaysia rating tools 
according to contractors’ perception in Johor Bahru. The research also investigated the 
relationship between the level GBI rating tools awareness and the level of importance of 
criteria and sub-criteria in GBI rating tools among contractors. A survey is conducted among 
contractors in Johor. The contractors’ perceptions and opinions on GBI rating tools criteria 
and sub-criteria are important in ensuring green building development a successful due to 
their involvement in project design, specification and delivery system. The result and data 
were analyzed using IBM SPSS Statistic (SPSS) software. The result shows that the level 
of awareness of GBI rating tools among contractors is moderate (63%). Contractors in Johor 
have ranked sustainable site as the most important criteria in GBI with weighting scale of 
0.176. The relationship between that level of GBI rating tools awareness and the level of 
importance of GBI rating tools criteria and sub-criteria is significantly correlated and linearly 
related. It proves that the more the contractors aware of GBI the more significant criteria and 
sub-criteria of GBI rating tools can be implemented in order to improve the GBI rating system 
and the overall implementation of sustainable construction. 
Keywords: sustainable development, sustainable awareness, Green building rating 
system, Green Building Index 
1. INTRODUCTION 
Rapid development is very important to a human being to lead a decent and 
satisfying life. Although it gives benefits to human and world, it creates a side effect 
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to world environment and human health. The global is concerning about the world 
environment as the climate change are alarming the earth. The development cannot 
be stopped, but the world environment cannot be ignored as it is the future 
generation’s assets.  
Green building is the act of making structures and utilizing forms that are naturally 
mindful and asset effective all through a building's life-cycle from sitting to outline, 
construction, operation, upkeep, redesign and deconstruction [1]. The main function 
of the concept is to balance the construction activity and environment preservation.   
In Malaysia, there are specials agencies and organizations that support the green 
building concept in their building design, construction and in-use of facilities such 
as Kementerian Tenaga, Teknologi Hijau & Air (keTTHA), Malaysia Green Building 
Confederation (MGBC), Greenbuildingindex Sdn. Bhd., Association of Consulting 
Engineers Malaysia (ACEM) and Pertubuhan Arkitek Malaysia (PAM).  
In Malaysia’s construction industry, the recognized green rating tool for the building 
is the Green Building Index (GBI). GBI has six main criteria as mainframe to rate 
the green building. There is energy efficiency, indoor environment quality, material 
and resources, sustainable sites, water efficiency, and innovation. Each criterion 
and sub-criteria have their own level of importance and the difference between each 
other. Every contractor and developer have specific strategies to select which 
criteria as priorities in their buildings. Each building has a unique design and 
concept to apply sustainability construction concept. 
2. GREEN BUILDING INDEX MALAYSIA (GBI) 
Green Building Index (GBI) is a recognized tool for measuring and evaluating green 
building specific features or functions [2]. It is developed by Pertubuhan Arkitek 
Malaysia (PAM) and the Association of Consulting Engineers Malaysia (ACEM). 
GBI is based upon the present rating tools such as the Singapore Green Mark and 
the Australian Green Star system, amongst others which have been extensively 
modified for the Malaysian application.  
In August 2008, PAM Council authorized and approved the formation of the new 
Sustainability Committee who was tasked primarily to develop and set-up the Green 
Building Index and the accompanying Panel for certification and accreditation of 
Green-rated buildings. Later then, Greenbuildingindex Sdn. Bhd. is a wholly-owned 
subsidiary of PAM and ACEM is appointed to administrate GBI accreditation and 
training of GBI Facilitators and Certifiers. 
The main objective of GBI is to help the building industry in its march toward 
sustainable development. The current GBI environmental rating system is formed 
to define green building by establishing a common language and standard of 
measurement, promote integrated of whole-building design, recognize and reward 
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environmental leadership, transform the built environment to reduce its 
environmental impact and ensure new building remain relevant in the future and 
existing building is refurbished and upgraded properly to remain relevant.  
2.1 The Awareness of GBI  
The awareness terms are familiarity, definition, knowledge, experience, and 
expertise [3]. 
i. The familiarity of GBI: A green building focuses on increasing the efficiency 
of resource use-energy, water, and materials while reducing building impact 
on human health and the environment during the building’s lifecycle, through 
better sitting, design, construction, operation, maintenance and removal [2]. 
The reducing in the overall impact of the built environment on its surrounding 
is the main objective of how green building should be designed and operated. 
In addition, green building is designed to save energy and resources, recycle 
materials and minimize the emission of toxic substances throughout its life 
cycle to apply the concept of sustainable construction and development. In 
Malaysia, the ministry that responds to encourage the private sector to take 
part in the green building is Kementerian Tenaga, Teknologi Hijau & Air 
(keTTHA) alongside the professional activist and organization. The green 
building in Malaysia is familiar with its own rating tool system which is the 
Green Building Index (GBI) Malaysia. GBI is the only tools to evaluate the 
sustainable green building in Malaysia. The firsts factor to the awareness of 
the whole systems of GBI is the familiarity with the terms of GBI itself.  
ii. The definition of GBI: Green Building Index (GBI) is the main green rating tool 
for measuring and evaluating specific features or functions for green building 
in Malaysia’s industry. Although many of the green construction industry’s 
stakeholder is aware of GBI nowadays, some contractor is still having little 
and no understanding and awareness on how GBI works and function such 
as the process of the green building rating tool system and the benefit of GBI. 
iii. The knowledge of GBI: The knowledge of the GBI information including its 
objectives, the rating systems, and the analysis stages among the people who 
work in the constructions industry is still becoming a questions marks. This is 
because not all the constructions works are involved with the green building 
recognition. As Malaysia is still a newcomer to the green building systems 
compared to the people in developed countries. The reading and listening 
works need to do by the people to know in detail about the GBI systems as 
GBI need a proper explanation and discussion to deliver to the people in the 
construction industry.  
iv. The experience in GBI: In the early stage of any construction projects, the 
understanding and commitments of to the sustainability are different between 
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
100 
 
the parties involves such as the developers, contractors, architect, and 
engineers [4].  The differences in knowledge in different party cause the 
different level of awareness of the systems. GBI is the tools that need to study 
and learn in the predesign of the structure of the buildings. This is because 
the building constructed is analyzed by GBI at the end of the progress of the 
construction. The awareness of the party involves in the construction of green 
building especially the consultants and contractors are critical to the success 
of getting the high score in the rating system of the buildings. If the contractors 
involved in the green building construction before, the awareness is high due 
to the experience in the concepts.  
v. The expertise in GBI: The expertise in Green Building Index (GBI) Malaysia 
of a person indicated that the level of awareness is high. PAM and ACEM that 
in charge of the establishment of the GBI systems are the party that has the 
expertise and high knowledge of the concepts. After the review of the other 
countries green building rating tools, the GBI is established.  It indicated that 
since 2008, Malaysia has some expert in green building rating tools and its 
amount is increasing each year. The campaign and recruitment by PAM and 
ACEM to the experienced parties in GBI to get involved in the rating tools 
team 
2.2 Criteria of GBI   
The Green Building Index (GBI) Malaysia is like other countries rating tools that 
have unique criteria and sub-criteria. Each of them has a special and different rating 
based on the contributor or the panel that set the rating as the framework. PAM with 
the cooperation of ACEM develops the GBI specifically for the Malaysian tropical 
weather, environmental and development context, cultural and social needs. There 
also should be an improvement in the rating system that suits Malaysia local 
context. This is because the current GBI is based on the other green rating tool for 
another country. To make it more suit with the local environment and atmosphere, 
it should need input from the local people who work in the local construction 
industry. The other reason is the rating system is needing to be updated from time 
to time as the construction industry is rapidly growing in Malaysia.  
The previous research found that there is a slight difference between the level of 
importance of criteria and sub-criteria in GBI with the survey GBI result [5]. 
i. Energy Efficiency (EE): The sustainable development goals (SDGs) are 
mentioned the word of energy efficiency in their agenda towards sustainable 
[6]. EE bring the definitions that the less in the usage of energy to provide the 
same service or action. Industry contributes directly and indirectly (through 
consumed electricity) about 37% of the global greenhouse gas emissions, of 
which over 80% is from energy use. Total energy-related emissions, which 
were 9.9 GtCO2 in 2004 have grown by 65% since 1971 [7]. The research 
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briefs that energy efficiency from the industry is the must action need to be 
taken to practice the sustainable development and overcome the climate 
change which is mainly caused by greenhouse gases (GHG) like Carbon 
Dioxide and Methane that can be produced during the construction process 
and by the usage of the buildings. In the current rating of the GBI, EE is the 
major criteria are being taken into the calculation as it brings 35% from the 
total marks in the score criteria summary; which is the highest compared to 
other criteria. It includes sub-criteria which are design, commissioning and 
verification, and maintenance. 
ii. Indoor Environment Quality (IEQ): IEQ refers to the quality of a building’s 
environment in relation to the health and wellbeing of those who occupy space 
within it [8]. IEQ performance of building affect the health, productivity, and 
well-being of bulking occupants, as well as lifecycle costs, and energy 
consumption [9]. IEQ and occupant comfort are very closely related. In the 
Green Building Index (GBI), the indoor environmental quality is examined 
from four aspects which are air quality, thermal comfort, lighting, visual & 
acoustic comfort and verification. IEQ has a major influence on human health, 
as the found of substantial reductions in self-reported absenteeism and 
affected work hours because of perceived improvement in health and well-
being [10]. The research being conduct with the worker from the not green 
building to move to work in a green building. The findings in the researchers 
conclude that the IEQ has a relationship with human health  
iii. Sustainable Site (SS): SS planning is one of some strategies in sustainable 
construction as it to reduce the environmental impact of the construction on 
the project site. For an example, the contractor and developer must ensure 
that the activities on site are will not produce too many wastage and pollution. 
They need to plan on how to manage the wastage and on how to demolish 
them as the surrounding environment of the site need to be sustained. 
iv. Material & Resources (MR): The material and resources used for the 
construction of the building are also measured by the green building rating 
system. In the sustainability construction, the material such as building raw 
resources, components, and system that found locally or regionally will save 
more energy. Furthermore, the resources and cost of transportation to the 
project site can be cut. Green building construction use less toxic building 
materials.  
v. Water Efficiency (WE): Urban development had a significant impact on the 
water cycle [11]. It briefs that the natural resources of natural water are 
disturbed by the development of the world. To achieve the goals of 
sustainable development, the green building must find a way to increase their 
water efficiency. An example of good practice to increase water efficiency is 
the rainwater harvesting in a building. Rainwater harvesting is a technique 
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where the rainwater is being collected and will be used for many activities 
such as for flushing the toilet and watering the plants around the building. This 
activity will increase the water efficiency and reduce the wastage in the usage 
of treated water supply as they are using the recycle water from the rain and 
not using the treatment water supply. 
vi. Innovation: Innovation is one of the main criteria that is rate by the GBI. 
Innovation is a popular word nowadays throughout the world. In the 
construction industry, the word of innovation is briefly that innovation happens 
when the process, product or system is being improved or change for a better 
product and it is accepted by the people in both industry and academic [12]. 
Innovations of the building design are being analyses of their ability to produce 
a new improvement in the building performance.  
3. RESEARCH METHODOLOGY 
A literature review was first undertaken to determine the fundamental knowledge 
around sustainable development, green building concept, Green Building Index 
(GBI) and the criteria of GBI. The literature review stage helped to understand in 
depth about the topic of the research. The information and knowledge about the 
topic of the research are gained through legit sources like journals, theses, website, 
books, conference reports, and electronic source. The information that is listed and 
wrote on the literature review is selected based on the area of the research study 
and problems. This information helped in the process of getting new information 
that will be discussed in the research methodology stages.   
The study on the previous research is also to ensure the research that was 
conducted is a new knowledge and fill the gap in current research. The survey was 
conducted as a method of collecting data. The questionnaires were distributed to 
the contractors in Johor Bahru as the contractors are the party that has a major role 
in the construction of a building. Johor Bahru is selected because Johor Bahru is 
the most developed capital in Johor. In 2017, a report state that the values of 
investment in Iskandar Malaysia; one of the most developed areas in Johor is RM 
222.44 billion for the ten years duration started from 2006 until 2016 in all industries 
including construction and social [13]. In addition, in 2016, Johor gained the third 
highest with the value of RM 5725 million in Gross Domestic Product (GDP) for 
construction activities in Malaysia after Kuala Lumpur and Selangor [14]. The 
research aimed to get the major involvement of the contractor. The grade of 
contractors involved in the research was G3 to G7. 
The process of developing the questionnaire was based on the information from the 
previous studies. It is to ensure that the questionnaire for the research is rigor and 
best to compare to the previous study regarding the level of awareness of GBI 
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among the contractors in Johor Bahru. This research involves 47 respondents from 
various contractors’ company from Grade 3 to 7.  
The questionnaire was focused on the objectives that are identified earlier to get 
the expected outcomes for the research. The questionnaire is divided into three 
parts according to the objectives of the research which are Part A, Part B, and Part 
C. The questions of each part will have their own categories as follow; Part A 
includes the general information about the contractor, Part B is related with the first 
objective which is about the awareness of the contractor in Johor about GBI and 
Part C is related with the second objective which is to determine the level of 
importance of criteria and sub-criteria in GBI among contractors in Johor Bahru. 
The questions used a Likert scale. Each scale from number 1 to 9 and weighted to 
meet the total rank of the criteria as described in Table 1. The fundamental scale is 
proposed by Saaty [15]. SPSS is used to analyze the data.  
Table 1:  The fundamental scale  
Intensity of 
Importance Definition Explanation 
1 Equal importance The elements share the contribution 
2 Weak or slight  
3 Moderate importance of one over another 
The element just slightly important 
than another 
4 Moderate plus  
5 Essential or strong importance 
The element just slightly strongly 
important than another 
6 Strong plus  
7 Very strong importance The element is strongly importance and dominance 
8 Very, very strong  
9 Extremely importance The element is the highest importance and favor 
4. RESULT AND DISCUSSION 
The mean of each question is calculated and analyzed to get the average response 
of the respondents. The overall mean of the level of the awareness of Green 
Building Index (GBI) rating tools among contractor in Johor Bahru is divided into 3 
categories which are low, moderate and high according to their means in the 
different terms of awareness. The means ranged from 1 to 3 is considered as low, 
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4 to 6 is considered as moderate and the means more than 6 is considered as high 
as the highest score only is 9 and 0 is the lowest. 
 
 
Figure 1: The level of awareness of GBI among contractors 
Based on Figure 1, the awareness level of respondents of GBI rating tools is 
identified in term of familiarity, definition, knowledge, experience, and expertise in 
GBI. The study found that the respondents are moderately familiar with the overall 
GBI rating tools. Most of the respondents are highly aware of the definition of GBI 
and have some knowledge of what is GBI is all about. However, the level of 
experience and expertise of the GBI rating tools among the respondents is slightly 
low between 5.28 and 4.85 respectively compared to definition and knowledge of 
GBI rating tools.  
The overall means of the level of awareness of GBI scored by the respondents is 
5.68 which is in moderate value or 63%. It can be concluded that the overall level 
of awareness of GBI rating tools among contractors in Johor Bahru is moderate and 
approaching the high level of awareness. This is because some of the respondents 
have experience and expertise in conducting or using the GBI rating tools in their 
construction project.  
Part C of the questionnaire is to determine the level of importance of criteria and 
sub-criteria in GBI rating tools based on the contractor’s perceptions. The mean 
score of the weighting scale of sub-criteria will be analyzed to determine the level 
of importance of each criterion and sub-criteria of GBI rating tools and compared 
with the existing weighting scale.  
The existing weighting scale of GBI rating tools is to state the importance of each 
criterion of currents GBI rating tools. The comparison between the current weighting 
scales of GBI criteria and sub-criteria and the weighting scales according to the 
respondents is as shown in Table 2. 
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Table 2:  The level of importance of criteria and sub-criteria in GBI 
No Criteria and Sub Criteria Current GBI 
Weighting Scale 
Respondents 
Weighting Scale 
a. Energy Efficiency 0.350 0.154 
a1 Design 0.714 0.337 
a2 Commissioning 0.143 0.327 
a3 Verification and Maintenance 0.143 0.336 
b.  Environmental Quality 0.210 0.168 
b1 Air Quality 0.286 0.255 
b2 Thermal Comfort 0.143 0.251 
b3 Lighting, Visual and Acoustic 0.381 0.250 
b4 Verification 0.190 0.244 
c. Material and Resources 0.160 0.168 
c1 Reused, Recycled Materials 0.375 0.247 
c2 Sustainable Resources 0.188 0.244 
c3 Waste Management 0.188 0.257 
c4 Green Product 0.250 0.252 
d. Sustainable Sites 0.110 0.176 
d1 Site Planning 0.364 0.257 
d2 Construction Management 0.182 0.253 
d3 Transportation 0.273 0.242 
d4 Design 0.182 0.248 
e. Water Efficiency 0.100 0.167 
e1 Water Harvesting & 
Recycling 
0.400 0.498 
e2 Increased Efficiency 0.600 0.502 
f. Innovation 0.070 0.167 
f3 Innovation in Design 0.857 0.500 
f2 GBI Accredited Facilitator 0.143 0.500 
 
According to the respondents, sustainable sites is the most important criteria in GBI 
as its weighting scale scored 0.176 the highest among other criteria. Compared to 
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
106 
 
the current GBI weighting scale, the most important criteria is energy efficiency. The 
study found that for all other criteria in GBI rating tools have almost similar weighting 
scale. The differences score of weighting scale between each criterion is too little 
as the respondents agreed that every criterion is important in the rating systems of 
green buildings.  
A Pearson correlation was run to determine the relationship between the level of 
awareness of GBI among contractors and the level of importance of the criteria and 
sub-criteria in GBI. The Pearson Correlation stated that the value of 1 is indicated 
as the questions are related and 0 value indicated that the questions are unrelated. 
The knowledge in GBI and Transportation in Sustainable Sites recorded as most 
related questions and affect each other as the value of the Pearson Correlation is 
nearest to the 1. All the Pearson Correlation between the questions of the level of 
awareness of GBI Malaysia and the level of importance of criteria and sub-criteria 
are more than 0. It is meant that there is a relationship between the first objective 
which the awareness level of GBI and the second objective which is the level of 
importance of the criteria and sub-criteria in GBI. According to the result analyzed, 
the correlation is significant at the level of 0.01 level. It can be concluded as both 
variable groups have significant correlation and the two variables group are linearly 
related.  
This analysis data achieved the third objective of the research to investigate the 
relationship between the level of awareness of GBI and the level of importance of 
criteria and sub-criteria of GBI.   
5. SUMMARY 
The level of awareness among contractors is determined. The contractors in Johor 
Bahru have a moderate level of awareness towards GBI rating tools with 63% 
percentage. Most of the contractors were familiar with the definition of green 
building rating tools and have some general knowledge of the tools. This is 
acceptable as Johor Bahru area developed the city and many green construction 
projects are conducted. 
The study found that sustainable sites are the most important criteria in GBI 
according to the contractor’s perceptions. The least important of the criteria is 
energy efficiency. The differences between the levels of importance of each 
criterion in GBI rating tools according to the contractors are too little. This shows 
that the contractors perceived that every criterion is important in rating systems of 
green buildings.  
This result is contradicted with current GBI rating tools weighting scales score. 
According to current GBI rating tools, Energy Efficiency is the most important criteria 
with 0.35 weighting scales and get the high margin with other criteria as Indoor 
Environment Quality (0.21), Sustainable Sites (0.16), Material and Resources 
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(0.11), Water Efficiency (0.10) and Innovation (0.07). This can be concluded that 
the contractors in Johor Bahru have a different opinion about the level of importance 
of criteria and sub-criteria in GBI. 
The IBM SPSS Statistics software are used to accomplish the third objective. The 
Pearson Correlation results stated that the level of awareness and the level of 
importance of criteria and sub-criteria is significantly correlated and linearly related. 
It can be concluded that the level of awareness of Green Building Malaysia among 
contractors in Johor Bahru affecting their opinion about the level of importance of 
criteria and sub-criteria in Green Building Malaysia.   
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